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Abstract 
Introduction: The aim of this study was to investigate the effect of dentinal pretreatment on the 
static contact angle of a bonding agent as a measure of dentin surface wettability. 
Materials &Methods: Twenty mid-coronal dentin surfaces were prepared and randomly allocated 
to four groups (n=5) according to the priming solutions. All segments were etched with 35% 
phosphoric acid gel for 15 s, rinsed for 30 s and dried. Each group was rehydrated with 10 µL of 
distilled water, 0.2 % chlorhexidine, 70% ethanol and 5.25% Sodium Hypochlorite respectively 
and the excess solution was removed after 60 sec using an absorbent paper. Using a micro syringe, 
a droplet of the Adper Single Bond 2 was placed on each prepared surface. Then the profile and 
the static contact angle of the droplet were analyzed with a video-based optical contact angle 
measuring system. The statistical analysis was performed using One-way ANOVA and Dunnett’s t 
tests (p<0.05). 
Results: There was a statistically significant difference between the water and sodium 
hypochlorite groups which indicates the negative effect sodium hypochlorite may have on dentinal 
surface energy. (p=0.013). The differences between the water and ethanol groups (p=0.168) and 
between the water and chlorhexidine groups (p=0.665) were not significant. 
Conclusion: The use of 5.25% sodium hypochlorite as a priming solution in bonding procedure is 
not recommended. There is no improvement in dentinal surface wettability by using 70% ethanol 
or 0.2% chlorhexidine instead of water and the recommendation for use of any of the two should 
be based on other long-term or short-term effects they may have on the bonding procedure.  
Keywords: Chlorhexidine, Dental bonding, Ethanol, Sodium hypochlorite, Wettability 
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یجاع ٌدىَد لاصتا لماع  کیتاتسا سامت ٍیياز رب جاع حطس یزاس ٌدامآ رثا یسررب 
 
 دادرُمکربت،هی  یرایرُش رایرُش ، یکچًک ازریم هیيرپ* 
 
ٌدیکچ 
ٍمدقم:  لابًدب جاع حطس یشاس ُداهآ سیثات سضاح ِعلاطه زد ىاٌَع ِب گٌیدًاب لهاع کیتاتسا ساوت ِیٍاش سب لَلحه دٌچ اب َشتسش
.تسا ِتفسگ زاسق یسزسب دزَه جاع حطس یگدًَش بَطسه ىاصیه شجٌس زایعه 
:اَ شير ي داًم  ییات جٌپ ٍُسگ زاْچ ِب یقافتا تزَص ِب ٍ ُدیدسگ یشاس ُداهآ ٍ ِیْت جات یًایه ِیحاً شا یجاع حطس تسیب
ماوت .دًدش نیسقت  کیسفسف دیسا لض شا ُدافتسا اب اّ ًَِوً3۳٪  تده ِب1۳  تده ِب سپس ،ُدش چا ِیًاث30  ُدش ُداد َشتسش ِیًاث
 ،)لستٌک( بآ لهاش ِعلاطه دزَه یاّ ٍُسگ .دًدش کشخ ٍيیدیصگّسلک2/0 % ، لًَاتا ۰0٪  ٍتیسلکَپیّ نیدس 2۳/۳% ُدَب ٍ ًَِوً 
یاّ سّ ٍُسگ اب 10ستیلٍسکیه شا لَلحه تسهطب  بَطسه ُدش ٍ ِفاضا لَلحه سپ شا ۰0  فرح بآ بذاج قزٍ شا ُدافتسا اب ِیًاث
یجاع ُدٌّد لاصتا لهاع ُسطق کی ،گًسسٍسکیه کی شا ُدافتسا اب .دیدسگ  Adper Single Bond 2     ًَِوً سّ حطس یٍز
شا ُدافتسا اب  ُسطق کیتاتسا ساوت ِیٍاش ٍ لیافٍسپ .تفسگ زاسق سیگ ُشادًا ُاگتسد صیلاًآ طبتسه زاصفا مسً ِلیسَب ٍ تبث ساوت ِیٍاش ی
 یاْتست شا ُدافتسا اب ُدهآ تسدب جیاتً .دیدسگOne-way ANOVA   ٍDunnett’s t  زاسق یبایشزا دزَه یزاداٌعه حطس زد
دٌتفسگ. (p<0.05) 
:اَ ٍتفای تیسلکَپیّ ٍ )لستٌک(بآ ٍُسگ يیب یزاهآ تٍافت نیدس  زاداٌعهدَب ت یاٌعه ِب ِک یحطس یضسًاسب تیسلکَپیّ یفٌه سیثا
دشابیه جاع  (0.013=p .) (لًَاتا ٍ بآ ٍُسگ يیب یزاهآ تٍافت0.168=pٍُسگ يیٌچوّ ٍ ) (يیدیصگّسلک ٍ بآ0.665=p )
.دَبً زاداٌعه 
:یریگ ٍجیتو تیسلکَپیّ شا ُدافتسا نیدس 2۳/۳٪ س یَشتشسش .دَش یوً ِیصَت گٌیدًاب شا لبق جاع یَشتسش ِسٍسپ يیح حط
 لًَاتا اب جاع۰0٪ ای يیدیصگّسلک 2/0٪ یتیصه زد شیاصفا بَطسه یگدًَش حطس جاع تبسً ِب َشتسش اب بآ ِتشادً ٍ ُدافتسا شا 
تاسثا سیاس سب یٌتبه اْلَلحه يیا شا کیسّ تدهدٌلب ای ُاتَک .دشاب یه گٌیدًاب دٌیاسف سب اًْآ 
:یدیلک ناگژاي ،يیدیصگّسلک ،یًادًد گٌیدًاب  ،لًَاتا،تیسلکَپیّ نیدس یسیرپ تبَطز 
 
Introduction 
Dentin bonding which is the result of permeation 
of the bonding agent into the inter-fibrillar spaces has an 
unsatisfactory stability. 
[1-3]
 This can be related to the 
imperfect infiltration of dentin with adhesive. 
[2]
 
Treating dentin surface may cause adjustments in the 
properties of dentin which, in turn, may influence the 
dentin bonding
[4]
 and the surface wettability.
[5]
 High 
wettability provides close contact between the bonding 
agent and the surface.
[5]
 The contact angle formed 
between a drop of liquid and the flat surface of a solid is 
a good measure of surface wettability and has an inverse 
relationship with it. 
[4] 
Tani et al. suggested that 
appropriate priming of the dentin surface increases its 
wettability. 
[6]
 It has been observed that ethanol wet-
bonding results in better infiltration of the bonding 
agent 
[2,3]
 and the use of cleansing agents on dentin 
surface alters the water contact angle. 
[5]
 Leme et al. also  
 
reported that priming of the dentin surface influences  
the bonding quality. 
[7] 
The present study had been 
designed to evaluate the effect of three priming 
solutions (70% ethanol, 0.2% chlorhexidine, 5.25% 
sodium hypochlorite) on the static contact angle of a 
drop of a bonding agent on the dentin surface and to 
compare the results with the standard solution (Water). 
 
 
 Materials & Methods 
This in vitro study was performed using 20 human 
premolars debrided of the soft tissue remnants by 
curetting and immersing in 5.25% NaOCl for 30 
minutes. Removing the occlusal third of the crowns 
with Iso Met saw (Buehler Ltd., Lake Bluff, IL, USA), 
flat, rigid, non-deformable and highly smooth mid-
coronal dentin surfaces were provided.
[3,4] 
To create a 
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standardized smear layer, the dentin surfaces were 
polished with 600-grit silicon carbide paper 
(Madangoharan Co, Isfahan, Iran). 
[2]
 The crown 
segments were randomly allocated to 4 groups (n=5), 
according to the priming solutions which were distilled 
water (Group A), 70% ethanol(Group B), 0.2%  
chlorhexidine- (Group C) and 5.25% sodium 
hypochlorite (Group D).  
All preparations were etched with 35% phosphoric 
acid gel (Scotch Etchant, 3M ESPE, St. Paul, MN, 
USA) for 15 sec, rinsed for 30 sec with tap water and 
vigorously dried with oil/water-free air. Group A (n=5) 
was re-hydrated with 10 µL of distilled water, while 
group B (n=5) was re-hydrated with 10µL of 70% 
ethanol (Ethanol, Zakaria-Jahrom Ethanol Production 
Co., Iran), group C (n=5) was re-hydrated with 10µL of 
0.2% chlorhexidine solution (Behsa Co., Tehran, Iran) 
and group D was rehydrated with 10 µL of 5.25% 
sodium hypochlorite (Whitex, Tehranacid Co., Tehran, 
Iran). After 60 sec, the excess solution was removed 
with absorbent paper. 
[8]
 A commercially available etch-
and-rinse bonding agent (Adper Single Bond 2, 3M 
ESPE Dental products, MN, USA) was used as the 
reference liquid to evaluate the contact angle as the 
wettability index of the dentin. Droplet of the bonding 
agent was placed on the dentin surface using a micro 
syringe.  
The profile of the droplets was recorded with a 
video-based optical contact angle measuring system 
(OCA 15EC, Data physics Instruments, GmbH, 
Germany) immediately after drop application and 
analyzed using drop angle analysis software (SCA20, 
Data physics Instruments, GmbH, Germany) for sessile 
drop static contact angle measurements (fig.1). The 
statistical analysis was performed by IBM SPSS 
statistics 22.0 using One-way ANOVA and Dunnett t 
tests with the significant level at the p=0.05. 
 
 
 
 
 
 
 
 
 
 
Fig. 1-Sessile drop of bonding agent on the dentin 
surface 
Results 
Group B showed the lowest mean static contact 
angle (22.56), followed by group A (26.52), groups C 
(28.48) and D (33.19). The mean was significantly 
different among groups (One way ANOVA, p=0.001).  
The mean difference of contact angle values between 
the control group and the test groups is categorized in 
Table 1. Although there is a statistically significant 
difference between groups A and D (Dunnett’s t, 
p=0.013), the differences between groups A and B 
(Dunnett’s t, p=0.168) and between groups A and C 
were not significant (Dunnett’s t, p=0.665) (Table 1) 
 
 
Discussion 
 The results of this study indicated that the 
replacement of water with 70% ethanol lead to the 
lowest contact angle of the bonding agent, but there was 
no significant difference compared to water. The result 
is in accordance with the study performed by Li et al., it 
means that ethanol provides better resin infiltration
 [2]
 
and enlarges the inter-fibrillar spaces by shrinking the 
collagen fibrils
[3]
 which, in turn , allow for more resin 
infiltration into the deep zones of collagen matrix. 
Considering the results and the facts provided, the 
replacement of water with 70% ethanol is 
recommended. The probable increased surface 
wettability assists full resin penetration through the 
thickness of demineralized dentin. 
[2, 8]
 
It is also evident that 0.2% chlorhexidine which is a 
Matrix Metalloproteinase (MMPs) inhibitor 
[8]
 and not 
statistically significant may decrease the wettability of 
dentin surface in comparison to water. Ricci et al. also 
showed that there was no increase in surface wettability 
by using chlorhexidine 
[9]
 It is concluded that 
chlorhexidine may only have long-term benefits in 
preservation of the bond by inhibiting the MMPs and 
having anti-microbial effect.  
In the current study, pretreatment with 5.25% 
sodium hypochlorite showed significant reduction of the 
wettability of dentin surface compared to water which 
was in accordance with a study performed by  Dogan 
Buzoglu et al. on root dentin.
[4] 
As sodium hypochlorite 
is a  proteolytic agent,  it removes the collagen fibrils 
and produces a more hydrophilic dentin surface 
following application. 
[10]
 This means that the 
hydrophilicity of the bonding agent should be 
considered in this case. It is recommended to consider 
the results along with the available limitations. The 
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chemical nature and hydrophilicity of the components 
of the bonding agent used, the concentration of the 
solutions and the duration and timing of application are 
the factors that may impact the results. 
 
Table1. Comparison of the mean values with the control group. (Dunnett’s t testa) 
 
Test 
Groups 
Control 
Group 
Mean Difference 
(Testgroup-Control group) 
Std. Error Sig 
B A -3.96400 2.04818 0.168 
C A 1.95400 2.04818 0.665 
D A 6.67000* 2.04818 0.013 
* The mean difference is significant at the 0.05 level. 
a. t-tests treat one group as a control and compare all other groups with it. Dunnett’s  
 
Conclusion 
Within the limitations of the present study, it is 
concluded that water as the standard rinsing solution in 
bonding procedure can be replaced with 70% ethanol or 
0.2% chlorhexidine but 5.25% sodium hypochlorite is 
not recommended.  
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